Abstract. The objective of this study is to investigate the impact of foreign direct investment (FDI) and workers' remittances on private savings of Pakistan. This study employs ARDL bound testing co-integration approach, rolling window analysis, Granger causality test, Toda and Yamamoto Modified Wald causality test and variance decomposition test. Results indicate the significant positive impact of FDI and workers' remittances on private savings in the long and short run. Causality analyses confirm the bidirectional causal relationship of FDI and workers' remittances with private savings. It is recommended that policy makers should form friendly policies to attract more FDI and workers' remittances in the country which leads to increase private savings in Pakistan. This leads to increase more fund for financial intermediaries to increase domestic investment opportunities in the country. This paper makes a unique contribution to the literature with reference to Pakistan, being a pioneering attempt to investigate the impact of FDI and workers' remittances on private savings of Pakistan by using the long annual time series data and applying more rigorous econometric techniques.
Introduction
The term savings describe the unconsumed disposable income which is kept with the intention of stabilizing consumption in some future time. Saving is the key factor which increases future consumption. Private savings contribute in overall growth of any country and economists consider it as a gauge to economic health. When people start to rely on debts either than they saved cash much more pressure is found on the financial institutions which reduce the strength of any nation. We can see a high rate of inflation and imposed taxes throughout the world which is a big threat for the amount to save by an individual and which further reduces the investment to be made in the upcoming future.
People do saving in the good times so that they have enough funds in their account for the rainy days which are more likely to come in a very frequent pace in develop-ing countries like Pakistan. This issue of insufficient funds leads any country towards poverty which is a big threat for all emerging markets, which are trying to become prosperous and want to be counted as a developed nation of this impulsive world. Pakistan, which is on its developing stage, is facing a very low saving rate since very long this is because of many factors influencing the private saving behavior of the country. Domestic saving and domestic investment gap are considered as a major hurdle to enhance economic growth in developing countries. Foreign capital inflows become an important source to bridge this gap (Chenery, Strout 1966) . Foreign direct investment (FDI) and workers' remittances are proved to be an important source of capital inflow in developing countries. FDI plays as an essential part of economic growth of any country. FDI-Growth nexus based on exogenous growth theory and endogenous theory have been discussed heavily in empirically studies 1 . According to the exogenous growth theory FDI can affect the economic growth by providing the technological development in the host country. On the other hand, endogenous growth theory argues that FDI can affect economic growth by providing the positive and significant spillover effects in human capital and gross domestic production.
Workers' remittances play an important role to increase the disposable income. Workers' remittances have become an increasingly important source of income for the economic growth of countries. For the last two decades, the workers' remittances have grown rapidly in a positive direction. In the last five years, foreign direct investment has fallen sharply due to economic recession in Pakistan whereas, workers' remittances are continuously increasing. Workers' remittances provide an external source of income and play a part to increase in the minimum wage level in developing countries, which leads to increase private savings 2 .
From Table 1 it is clear that private savings, foreign direct investment and remittances are increasing over the period of time. On the other hand, from Figures 1 and 2 do not show any clear sign about the relationship between the growth of private saving with foreign direct investment and remittances. From above scatter diagram analysis and the review of summary statistics, we are not coming up to a concrete conclusion about the effects of foreign direct investment and workers' remittances on private savings in Pakistan.
After reviewing the previous empirical studies, it is found that most of the studies have analyzed the impact of foreign capital inflow on domestic saving or national savings in Pakistan. There is only one recent time study has been found on the impact of foreign capital inflow on private saving in Pakistan conducted by Azam and Shakeel (2012) . The basic problem with their study is that their analysis is based on assumption that the data that are being used are stationary. Nowadays, there is convincing evidence that many macroeconomic variables are having non-stationary properties. These types of non-stationary variables may provide spurious results in OLS estimations. Note: All figures are in billion rupees (PK).
The main objective of this study is to examine the relationship between FDI, workers' remittances and private saving in Pakistan. This paper makes a unique contribution to the literature with reference to Pakistan, being a pioneering attempt to investigate the impact of FDI and workers' remittances on private savings of Pakistan by using the long annual time series data for 39 years from 1973 to 2011 and by applying more rigorous econometric techniques. The rest of the paper is organized as follows: Section 1 reviews the empirical literature on the relationship between FDI, workers' remittances and private saving. Section 2 discusses the modeling framework; estimations and the results have been discussed in sections 3, 4, 5 and 6, and the final section concludes the study and provides some policy implications. Becker's (1974) argue that workers' remittances flow was not profit driven, instead compensatory. Gilani et al. (1981) conclude that most of the workers' remittances in Pakistan are spent on consumption followed by residential investment. Russel (1986) argues that workers' remittances is a main source of savings and investments and also raise the standard of living. Edwards (1996) concludes that workers' remittances contribute positively the saving capacity of household savings. On the other hand, Sofranko and Idris (1999) argue that workers' remittances cannot play a major part in savings because workers' remittances are mainly used for the daily consumption purpose. Adams (1998) concludes that workers' remittances helps to increase the investment by raising the marginal propensity to invest for migrant households in Pakistan. Kapur and McHale (2003) conclude that workers' remittances may create idleness among recipients because of its compensatory nature. Khan and Hye (2010) identify the impact of financial liberalization on household saving in Pakistan by using the time series data from the period of 1988 to 2008. Autoregressive distributed lag approach has been used. Results indicate the significant positive impact of workers' remittance on household saving in the long run while the results in short run indicate the positive but insignificant relationship between workers' remittances and household saving. Jawaid and Raza (2012) analyze the structure of workers' remittances in China and Korea and conclude that workers' remittances may create voluntary unemployment in the recipients' families which leads to decrease in productivity, growth and savings in the host country.
Review of literature
FDI brings advantages for the enhancement of the standard of living and prospects for economic growth of the host country (see Kindleberger 1969; Dunning 1997; Borensztein et al. 1998; Nair-Reichert, Weinhold 2001; Zhang 2001; Hachicha 2003) . Blomstrom and Kokko (1998) analyze the different spillover effects of foreign firms in the economy of the host country. They conclude FDI has a strong spillover effect on the economy of the host country, but the magnitude of spillover effects vary between industries and countries. Edwards (1995) analyzes the panel data of 36 countries from the period of 1972 to 1992 and concludes that domestic saving does not respond with the changes in the foreign capital inflows. Janicki and Wunnava (2004) analyzed the determinants of FDI in EU countries and conclude that FDI is a major source for rapid economic growth and to increase the living standards of economies in transition. Lipsey and Sjöholm (2004) analyze the relationship between FDI and wages spillover in Indonesian manufacturing industries. They conclude that the presence of foreign entities in Indonesian manufacturing industries raises the general wage level in a province and industry. Bowles (1987) 
where y 0 is constant, m t is a white noise error term, PS is private savings, FDI is foreign direct investment and REM is workers' remittances. The error correction dynamics are denoted by the summation sign while the second part of the equation corresponds to the long run relationship. Schwarz Bayesian Criteria (SBC) has been used to identify the optimum lag of model and each series. The SBC is slightly superior to the AIC (Pesaran, Shin 1999) . Besides, SBC is parsimonious as it uses minimum acceptable lag while selecting the lag length and avoid unnecessary loss of degrees of freedom. Therefore, SBC criterion has been used, as a criterion for the optimal lag selection, in all cointegration estimations.
In ARDL model we first estimate the F-statistics value by using the appropriate ARDL models. Secondly, the Wald (F-statistics) test is used to investigate the long run rela-tionship between the series. .
If we find evidence of long run relationship between foreign capital inflows and private savings, then we estimate the short run coefficients by employing the following model:
The error correction model shows the speed of adjustment needed to restore the long run equilibrium following a short run shock. The n is the coefficient of the error correction term in the model that indicates the speed of adjustment. 
Estimations and results

Augmented
The Phillip and Perron unit root test is also based on t-statistics that is associated with estimated coefficients of r*. Table 2 represents the results of stationary tests. First, these tests are applied on level of variables, then on their first difference. Table 2 show that all variables are stationary and integrated at first difference. This implies that the series of variables may exhibit a valid long run relationship.
Results of
Autoregressive distributed lag method for cointegration is used to estimate the long run relationship between foreign capital inflows and private savings. The first step is to determine the optimal lag length of the model. The order of optimal lag length is decided by using the Schwarz Bayesian Criterion. Table 3 shows the results of the ARDL cointegration method.
The ARDL results suggest the rejection of the null hypothesis of no cointegration in model because the value of the F-statistic is greater than upper bound critical value at 5% level of significance in favor of alternative hypothesis that the valid long run relationship is exist between FDI, workers' remittances and private savings in Pakistan. Now we estimate the lag length order of the all variables through unrestricted vector auto regression method. The decision criterion is based on the minimum value of Schwarz Bayesian Criterion. The coefficient of the error term is -0.48 suggest that about 48% of disequilibrium is corrected in the current year. Results indicate the significant positive short run relationship of FDI and workers' remittances with private savings. The short run coefficient of workers' remittances showing the higher contribution in the short run model of private savings, that's means that in short run 1% increase in REM causes the increases in the private savings by 0.45%. On the other hand, the coefficient of FDI showing that the 1% increase in FDI causes the increase in the private savings by 0.25% in the short run.
The results of both long run and short run conclude that FDI is contributing more in the long run as compare to short run in increasing of private savings in Pakistan. Conversely, workers' remittances is contributing more in short run as compare to long run in the enhancement of private savings in Pakistan. 
Stability of long run model: a rolling window analysis
The stability of long run coefficients of the model in the sample size is evaluated by using the rolling window estimation method. This technique also helps to identify the behavior of considered variables throughout the sample period (Raza et al. 2015) . 
Stability of short run model
The stability of the short run model in the sample size is evaluated by using the cumulative sum (CUSUM) and CUSUM of square test on the recursive residuals. CUSUM test detects systematic changes from the coefficients of regression, while, CUSUM of square test is able to detect the sudden changes from constancy of regression coefficients (Brown et al. 1975) . Figure 5 and 6 represents the results of the CUSUM and CUSUM of square tests respectively. Results indicate that the statistics of both CUSUM and CUSUM of square test are lying within the interval bands at 5% confidence interval. Results suggest that there is no structural instability in the residuals of equation of private savings. 
Granger causality analysis
The direction of causality between dependent and independent variables is analyzed by Granger (1969) causality test. We determine the causality analysis of our private saving model on lag one. Jones (1989) favors the ad hoc selection method for lag length in the Granger causality test over some of other statistical method to determine the optimal lag. The equation of the Granger causality model is given below:
It is assumed that m and v are uncorrelated. There are two variables and dealt with bilateral causality. Above equation states that Y is related to its lag values and X is related to its lag values. Note: The lag length is 1.
The results of the Granger causality test are reported in Table 7 . Results show the bidirectional causal relationship of FDI and workers' remittances with private savings.
Toda and Yamamoto modified Wald test causality analysis
The direction of causality between dependent and independent variables is analyzed by using the causality test based on Toda and Yamamoto (1995) procedure. This test uses a modified Wald (MWALD) test which can be applies irrespective of the of whether underlying variables are purely I(0), I(1) or mutually co-integrated. Toda and Yama-moto (1995) augmented Granger causality test uses the Seemingly Unrelated Regression (SUR) technique through estimating a two equation system. The Wald test improves efficiency when SUR models are used in the estimation. So, the model can be specified as follows:
where k is the optimal lag order, d is the maximum order of integration of the series in the system, e yt and e xt are error terms that are assumed to be white noise. Usual Wald tests are then applied to the first k coefficient matrices using the standard χ 2 -statistics. The results of Toda and Yamamoto (1995) based causality test are reported in Table 8 .
Results indicate the bidirectional causal relationship of FDI and workers' remittances with private savings.
Variance decomposition analysis
Generalized forecast error variance decomposition method under vector autoregressive (VAR) system has been used to analyze the strength of the causal relationship between FDI, workers' remittances and private savings. The variance decomposition method provides the magnitude of the predicted error variance for a series accounted for by innovations from each of the independent variable over different time periods. Table 9 represents the results of variance decomposition analysis.
Results of Table 9 show that in the first round the change in private savings, explain completely by its own innovations. In the second period, 95.90% explain by own innovation, 2.27% by FDI innovation and 1.83% by workers' remittances innovation. In period five, the shocks in private savings explain 76.80% by own innovation, 10.56% by innovations of FDI and 12.64% by innovations of workers' remittances. In tenth period, the shocks in private savings explain 30.80% by own shocks, while 37.56% explain by innovations of FDI and 31.64% explain by innovations of workers' remittances. FDI, workers' remittances and private savings are connected in a complementary way in Pakistan. It is recommended that government and policy makers should form friendly policies to attract more FDI and workers' remittances in the country which leads to increase private savings and domestic investment opportunities in the country. One of the best destinations of inward FDI is the export processing zone (EPZ) in any country. EPZ benefits the host country by utilizing location specific assets. This inward FDI may enhance technological know-how, training of local workforce and this increase export competitiveness.
The comparative study with neighboring countries should be done in the near future to comparatively analyze the influence of FDI and remittances in the South Asian countries.
